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13-Halo and 13-Beoxy Derivatives of C-076 
Compounds, their preparation and their use 
as antiparasiti cs 



This invention is concerned vitli derivatives of C-076 
compounds. C-076 is a series of macrolides with potent anti- 
parasitic activity. The compounds are isolated from the 
fermentation broth of StrentoEiyccs avemitilis and the morpho- 
logical characteristics of the microorganism as veil as the 
methods used to isolate the C-O76 compounds are described belov. 

The present invention is more particularly concerned 
•with C-076 derivatives that are unsubstituted or halogenated/at 
the 15-position and in vhich various othei* positions of the C-O76 
conpounds rcay be substituted, with preparation of such cospoun-As, 
and with methods and compositions using such compounds as the 
active ingredient in the treatment of parasitic infections and 
infestations. 

The C-O76 compounds, vhich arc the starting materials 

,i 

for the preparation 0/ the compounds of the present invention, 
arc described by tbe foil ovine structural formula : | 

- ■ 
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which has 



the broken line indicate* a tingle or double bond; 
H» it hydroxy and is pxesent only when the broken 

indicate* u tingle bond; 

R»» is n-propyl or tec-butyl $ and 
Rii* is netboxy or hydroxy* 
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With reference to the foregoing structural formula, 
the individual C-076 compounds are identified as follows : 

C-O76 

Ala 
5 Alb 
A2a 
A2b 
Bla 
Hlb 
10 B2a 
B2b 

The compounds of the present invention are derived from 
the above C-O76 compounds by removing the a— L-oleandrosyl-a-L- 
- -oleandrose group and also the hydroxy group at the 15-position 
15 that remains after the disaccharide is removed. In addition, 

other derivatization of the 15— deoxy C-O76 compounds is possible, 
such as acylation of one or more of the available hydroxy groups, 
reduction of the 22,21 double bond, alkylation of the hydroxy 
groups, substitution of an alkylthio group at the 2>-position, 
20 and oxidized variations thereof, as veil as the 15-halopenated 
compounds, vhich arc intermediates in the preparation of the 
13-deoxy conpotinds. 

The compounds of the present invention have the folloving 
structural formula : 



1L 

Double bond 
Double bond 

-Oil 

-Oil 
Double bond 
Double bond 

-Oil 

-Oil 



R 2 

sec- butyl 

n— propyl 

sec- butyl 

n-propyl 

sec -butyl 

n-propyl 

sec- butyl 

n-nronvl 



-0C1L 

-OClLj 

-OCD^ 

-0CIL. 

-OH 

-OH 

—OH 

-mi 
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vhcrc the broken line indicates a single or double bond; 
Ilj is hydrogen or halogen; 
R 2 is hydrogen, methyl or lovcralkanoyl ; 

is n~propyl or sec-butyl; and 
R is present only vhen the broken line indicates a 
single bond and represents hydrogen, hydroxy, lovcralkanoyl oxy, 
lovcralkylthio, loveralkylsulf iryl, lovcralkylsulfonyl or 
1 o vera lk oxy « 

In the present- specification the tern "loveralkoxy" 
means those alkoxy groups containing from 1 to 6 carbon atoms 
in cither a straight or branched configuration. Examples are 
methoxy, cthcxy, propoxy, iso-propoxy, butoxy, tert-butoxy, 
pentoxy and hexoxy. 
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The terms "lovcrall.ylthio", "lovcralkylsul f jnyl" and 
"lovcralkylsul f onyl " mean lliosc groups tbal contain an allcyl 
group of from 1 to 6 carbon a tons in cither a straight or branched 
chain. Examples arc methyl, ethyl, propyl, iso -propyl, butyl, 
sec- butyl , penty] and hcxyl. 

The terms "lovcralhanoyl" and "loveralkanoyloxy" mean 
those alkanoyl and alkanoyloxy groups that contain from 2 to 6 
carbon atoms in either a straight or branched cor.f igurotion. 
Examples arc acetyl, propionyl, butyryl, pentanoyl, hcxanoyl 
and pivaloyl. 

The term "halogen" or "halo" raeans fluorine, chlorine, 
bromine or iodine. 

The compounds of the invention are prepared by a series 
of reactions vhich converts the C-076 starting materials from a 
15-disaccharide scries of compounds to the a'glyconc compound 
(13-position is hydroxy) fol loved by the conversion of the 13- 
hydroxy group to the 13-halogen and 13-deoxy groups. In 
addition, the E Q and substituent groups and the 22,23- 
unsaturation are reacted to form other substituent s. 

As is readily apparent from an analysis of the structure 
of the C-076 starting materials, there are five unsaturations in 
the 1-scries of compounds. The process ol this invention involve 
reducing the 22,23-double bond vhile not affecting th<: remaining 
four unsaturations or any other functional group present on the 
molecule. It is necessary to select a specific catalyst for 
the hydrogenation, viz. one that will selectively hydrogenate the 
least hindered from aaong a scries of unsaturations. The pre- 
ferred catalyst for such a selective hydrogenation procedure is 
one having the forcula : 



1616 



" 1638 

47533 B 



0002615 

6 



C(i? 5 ) 3 i»]_iihx 

vhcre U is lovcralkyl, phenyl, or lovcralkyl-substituted phenyl 
5 

and X is a halogen. 

In the preferred catalyst 11 is phenyl and X is chlorine, 
5 that is the compound tris(triphenylphosphine)rhodium(l)chloride, 
vhich is also knovn as Vilhinson's homogeneous; catalyst. 

The reaction is carried out using a catalytic amount 
of the catalyst. The amount of catalyst is not critical and 
from 0.05 to 0.5 nolo of the catalyst for each mole of starting 
10 material have been successfully used. Molar ratios in the range 
of 0.25:1 to 0.40:1 are preferred. 

The hydrogenation is carried out in a hydrogen atmosphere 
vhich may be either at atmospheric pressure or up to about 4 
atmospheres pressure in a standard laboratory hydrogenation 
15 apparatus. A solvent is 
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employed to dissolve both the starting materials and the 
catalyst. "referred solvents are hydrocarbon solvents 
such as benzene, toluene, petroleum ether and other alkane 
hydrocarbons. The reaction is complete when the 
5 calculated amount of hydrogen has been taken up by the 
reaction. This will generally require from about 16 
to 4 8 hours. The reaction may be carried out at from 
room temperature to about /5°C, however, room temperature 
is preferred. The hydrogenation products are isolated 
10 and purified by techniques known to those skilled in the 
art. 

Other reactions may be carried out on the 
C-076 starting materials or on the hydrogenated products 
to prepare other compounds of this invention. While it 

15 is possible to complete other reactions on the C-076 

starting material and have the hydrogenation step as the 
final reaction, it is preferred to carry but the 
hydrogenation step before the reacticns at the 5- or 13- 
position. Because the 22,23-double bond is somewhat 

20 susceptible to electrpphilic addition, reaction conditions 
for removing the sugar groups or acylating the hydroxy 
groups must be carefully controlled if the 22,23-double 
bond is present. If the 2 2,23-double bond is hydrogenated 
first, the other reactions are rendered more facile. 
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The acylated compounds at the 5- and 2 3-positions 
(R or R. as loweralkanoyl) are prepared using acyl- 
ation techniques in which the reaction conditions will vary, 
depending uoon the reactivity of the hydroxy group being 
5 acylated. Where there is more than one hydroxy group to be 
acylated, different reaction conditions are employed to 
minimize the formation of mixtures. 

The preferred acylation reagents employed are 
generally the loweralkanoyl halide. preferably the chloride, 

10 or the loweralkanoyl anhydride. 

In the case of reactions carried out with the 
halide reagents, it is often advantageous to include in the 
reaction mixture a basic compound capable of reacting with 
and neutralizing the hydrogen halide which is liberated 
15 during the course of the reaction. Tertiary amines are 
preferred such as triethylamine, pyridine, 4 -dimethyl ami no 
pyridine, diisopropyl ethylamine and the like. The basic 
compound is required in equimolar amounts relative to the 
number of moles of hydrogen halide being liberated, however 
20 excess amounts, even using the basic compound as a solvent, 
are not detrimental. 

In the case of the Al aglycone compounds, there 

are no hydroxy groups which may be acylated. 

The A2 compounds have a single available hydroxy 
25 group at the 23-position capable of being acylated. 

The 23-acyl compound may be prepared by 
heating the reaction mixture at from about room 
temoerature to 100 °C for from 1 to 24 hours. 
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The 21 cor- rounds also have a single available 
hvdroxv grour : at the 5-position. The reaction with the 
acylating agem is carried out ' in pyridine from about 
0°C to rocr; temperature for from 4 to 24 hours. To recover 
5 the acylated compounds, the reaction mixture is eluted 
through a chromatographic column or a preparative layer 
chromatographic place or' alumina or silica gel and the 
purified comooun.es are readily isolated. In addition, 
other techniques, such as high pressure liquid 

10 chromatography , may be employed. 

The B2 compounds have two hydroxy groups avail- 
able for substituticr. : the 5-and 23-positions . The 
5 , 23-diacvi comoour. i may be prepared by carrying out the 
reaction at from room temperature to 100°C for from 1-24 

15 hours. The 3-acyl compound nay be prepared by carrying ou 
the reaction at from about G°C to room temperature for frcrr. 
4-24 hours. To -reoare the 2 3-acyl compound, the 5,23- 
diacvl compound is hvdrolvzec with an aqueous base such as 
aqueous sodium hydroxide, at about room temperature for fro 

20 1 to 24 hours. The 5-acyl group will be hydrolyzed, leavir. 
the 2 3-nor.cicyi compound. 

The above described acyl compounds are isolated 
from the reaction r.ixtur-' using techniques kr.ovr. to those 
shilied ir. this art. 
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The compounds where the 23-substituent (R 4 ) is 
loweralkoxy or loweralkylthio are prepared from the 1-series 
of compounds (the compounds with a 22 , 23-unsaturatipn) . 
This unsaturation is more readily susceptable to electro- 
5 philic addition than the other unsaturations in the 

molecule, thus by monitoring reaction conditions carefully, 
the reaction can be made fairly specific. 

The reaction is carried out in the presence of an 
acid and a loweralkanc! or a loweralkyl thiol . The reaction 

10 may be carried out in an inert, aprotic solvent such as 
dioxane, tetrahydrof uran , ether and the like or if the 
alcohol or thiol is available in sufficient quantities, 
then said alcohol or thiol may be used in large excess and 
the inert solvent dispensed with. Suitable acids are 

15 sulfuric, hydrohalic, phosphoric, trif luoroacetic, tri- 
f luoromethanesulfonic, and the like. The preferred hydro- 
halic acid is hydrochloric or hydrobromic. The most preferr- 
ed acid is sulfuric acid. The acid is present in the 
reaction mixture at from about 0.1 to 10% by weight. The 

20 reaction is complete generally at from 0-50°C for from 
2 to 24 hours. It is preferred to stir the reaction 
mixture overnight at room temperature. 

Occasionally, to a small extent, there may be 
found some 22-addition products in the reaction mixture. 

25 This will be a minor side product, since the 2? -substituent 
is the thermodynamically preferred compound, and the 
impurity is readily removed by chromatographic separation. 
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The 23-loweralkylthio substituent is oxidized 
to the 23-loweralkylsulf inyl and 23-loweralkylsulf onyl 
group with a mild oxidizing agent. The preferred oxidizing 
agent is m-chloroperbenzoic acid and the reaction is 
5 generally carried out in a solvent inert to oxidation. 
Halogenated hydrocarbons such as methylene chloride or 
chloroform are suitable. To prepare the sulfoxide a 
single molar equivalent Of the oxidizing agent is employed 
and the reaction is complete in about 5 minutes to 1 hour at 

10 from -20 °C to room temperature. To prepare the sulfone 
two equivalents of the oxidizing agent are used and the 
reaction is complete in about 1-24 hours at from 0°C to 
room temperature. The products are isolated using 
techniques known to those skilled in this art. 

15 The 13-position substituents (R^=halogen, 

hydrogen) are prepared from the C-076 starting materials as 
described hereinbelow. The reaction at the 13-position 
can generally be carried either before or after the other 
above described reactions. 

20 The series of reactions at the 13-position 

commences with the removal of the a-L-oleandrosyl-a-L- 
oleandrose side chain which is found in the C-076 starting 
materials. This reaction produces what is identified as 
the "C-076 aglycone" compounds characterized by having a 

25 hydroxy group at the 13-position. The C-076 aglycone 
compounds are then halogenated with a suitably reactive 
benzenesulf onyl chloride or bromide in the presence of a 
base to produce the "13-deoxy-13-halo-C-076-aglycone" 
compounds. The halogen is then removed in a reaction with 

30 a trialkyltinhydride to produce the "13-deoxy-C-076 
aglycone compounds . " 
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The reaction conditions which are generally 
applicable to the preparation of C-07 6 aolycone involve 
dissolving the C-076 compound in an aqueous no:'- 
nucleophilic organic solvent, miscibie wi:h water , 
5 preferably dioxane, te trahydrof uran , dime thoxy ethane , 

dimethyl formamide, b i s - 2 -me tho xy e thy 1 ether and the like, 
in 'which the water concentration is from C.i to 201 by 
volume. Acid is added to the aqueous organic solvent to 
the extent of 1.0 to 10'; by volume. The reaction mixture 

10 is generally stirred at about 20-40°C, preferably at room 
temperature, for from 6 to 24 hours. Tho products arc 
isolated, and mixtures are separated by techniques such as 
column, thin layer, preparative layer and high pressure 
liquid chromatography, and other known techniques. 

15 The acids which may be employed in the above 

process include mineral acids and organic acids such as 
sulfuric, hydrohalic, phosphoric, trif luoroacetic , 
trif luoromethanesulf onic and the like. . The hydrohalic 
acids are preferably hydrochloric or hydrobromic. The 

20 preferred acid in the above process is sulfuric acid. 

A further procedure for the preparation of the 
aglycone comoounds is applicable to all of the C-076 
compounds, however, it is preferred for use on the 
compounds wherein the broken line indicates a single bond, 

25 since some degree of addition to the 22 , 2 3 --double bond is 
noticed in those compounds with tne 22 , 23-unsaturation . 
The procedure for the preparation of the aglyccr.e, 1"; 
sulfuric acid, by volume, in methanol at fro: - . _'•.'- 4 j°C, 
preferably room temperature, for from 6-24 hours has been 

30 found to be appropriate. 
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The other acids listed above may also be 
employed for this process, at approximately the 
concentration employed for sulfuric acid, 

The above described compounds are isolated 
5 from the reaction mixture and mixtures of compounds are 
separated using techniques known to those skilled in 
this art, and in particular the chromatographic 
techniques described above. 

The "C-076 aglycone" thus produced is then 
10 halogenated to produce the 13-deoxy-13-halo-C-076 aglycone. 
The halogenation is most readily carried out in the 
presence of a sufficiently reactive benzenesulf onyl- 
halide compound in the presence of a base. The presence of 
electron withdrawing substituents on the benzenesulf onyl- 
15 halide is advantageous and o-nitro substitution is 

preferred. The reaction is carried out in a non-protic 
inert solvent such as a halogenated alkyl compound, 
preferably methylene chloride or chloroform. The reactants 
are combined slowly at an initial temperature of from -2 5 
20 to +10°C to control any initial exothermic reactions and is 
maintained at this temperature for up to 2 hours. > The 
reaction temperature is then raised to from about room 
temperature to the reflux temperature of the reaction 
mixture for from 10 minutes to 6 hours. It is necessary 
25 to carry out the reaction in the presence of a base, 
preferably an organic amine. It has been found to be 
preferable to employ the combination of a 4-diloweralkyl- 
amino pyridine and trialkylamine. It is most preferred 
to employ 4-dimethylamino pyridine and diisopropyl- 
30ethylamine as bases for the foregoing reactions. The 13- 
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deoxv-13-halo-C-076 aglycone compounds are isolated by 

procedures, known to those skillad in this art. 

In order to avoid unwanted side-reactions, 
it is important that, in those C-076 compounds with a 
5 hydroxy group at the 5-position (the B-series of comoounds)| 
and to a lesser extent, the 2 3- hydroxy group of the 2- 
series of compounds, said hydroxy groups be protected. 
The protecting r.^o--.r i s ideally one which may be readily 
synthesized, will not be affected by the reactions to altej 
10 the 13-position substituent, and may be readily removed 
without affecting any other function of the molecule. 
One preferred type of protecting group for the C-076 type 
of molecule is the trisubstituted silyi group, preferably 
a trialkyisilyl group. One preferred example is the 
15 tert -butyldimethylsilyl group. The reaction is carried ouj 
bv reacting the hydroxy compound with the appropriately 
substituted silyl halide, preferably the silyl chloride, 
in an aorotic polar solvent such as dime thy lformamide. 
Imidazole is added as a catalyst. The reaction is completj 
20 in from 1/2 to 24 hours at from C~25 C C. For the 5-positio| 
hydroxy group the reaction is complete in about 1/2 to 
3 hours at from 0°C to room temperature. The 
silylation reaction is much slower at the 23-position 
hydroxy group (the 2-series of compounds) , --hen at the 
25 5-position hydroxy group, and protection is generally not 
necessary. However, if it is desired tc protect the 23- 
hydroxy group, the reaction will be complete in about 5 to| 
24 hours at from about room temperature to 75°C. This 
reaction is selective to the 5- and 23-positions under the| 
30 conditions above described, and very little, if any, 
silvlation is observed at the 13-position. 
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The silyl group may be removed after the 13- 
halogenation or the reaction may be deferred until after 
the 13-halo group is removed. The silyl group or groups 
are removed by stirring the silyl compound in methanol 
5 catalyzed by a catalytic amount of an acid, 

preferably a sulfonic acid such as p_- toluenesulf onic 
acid- The reaction is complete in about 1 to 12 hours 
at from 0 to 50 °C. 

The 13-deoxy-13-halo-O-076 aglycone which may 

10 or may not have the silyl groups protecting the 5- and 
2 3-hydroxy groups is then reduced to form the 13-deoxy- 
C-076 aglycone. The preferred reducing agent is one that 
will selectively remove the 13-halo group but will leave 
the remainder of the molecule untouched. One such 

15 reducting agent is a trial>yltinhydride , preferably 
tributyltinhydride. In addition it is preferable to 
include in the reaction mixture a free radical initiator 
since it is believed that the reaction proceeds through 
a free radical mechanism (r.ct wishing to be bound by 

20 theory, however, other possible mechanisms are not 

excluded) . Acceptable free radical initiators are varied 
and include peroxides, such as dibenzoyl peroxides; 
thiols in the presence of air, azodialkylni triles such as 
azobisisobutyronitrile ; ultraviolet light; heat and the 

25 like. The reaction conditions will vary depending upon 
the type of free radical initiator which is employed. 
For chemical initiators the reaction is complete in about 
1 to 6 hours at from 60-12C°C. The preferred reaction 
temperature is about 85°C. If heat is the initiating 

30 agent, higher temperatures are required, about 100-200°C 
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for from 1-6 hours. If ultraviolet light is employed, 
lower temperatures are preferred. Generally the reaction 
will be complete in from 1-6 hours at -25 to 50 °C in the 
presence of ultraviolet light. The trialkyltinhydride 
5 reaction is generally carried out with no solvent under a 
a blanket of nitrogen or other inert gas. The tin hydride 
compound is used in excess and becomes the solvent. If 
desired, however, an inert sclvent such as benzene, toluene, 
xylene and the like could be employed. For obvious reasons, 
10 halogenated solvents cannot be employed. The products 
are isolated using procedures known to those skilled in 
this art. 

Except for the case of the 22 , 23-hydrogenation 
reaction and the silylation reaction above mentioned, there 

15 is no requirement that the above reactions be carried out 
in any particular order. No conflicting reactions, save 
for the above exceptions, are found in the foregoing series 
of reactions and a reaction at one particular position 
will not affect any substituent groups at another reaction. 

20 The novel 13-halo- and 13-deoxy-C-076 compounds 

of this invention have significant parasiticidal activity 
as anthelmintics, ectoparasiticides , insecticides and 
acaricides, in human and animal health and in agriculture.. 
The disease or group of diseases described 

25 generally as helminthiasis is due to infection of an 
animal host with parasitic worms known as helminths. 
Helminthiasis is a prevalent and serious economic 
problem in domesticated animals such as swine, sheep, 
horses, cattle, goats, dogs, cats and poultry. Among 
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the helminths, the group of worms described as nematodes 
causes widespread and often times serious infection in 
various species of animals. The most common genera of 
nematodes infecting the animals referred to above are 

5 Haemonchus , Trichostrongylus , Ostertagia, Nematodirus, 
Cooperia, Ascaris, Bunostomum, Oesophagostomum, 
Chabertia, Trichuris, Strongylus , Trichonema, Dictyocaulus , 
Capillaria, Heterakis , Toxocara, Ascaridia , Oxyuris , 
Ancylostoma, Uncinaria, Toxascaris and Parascaris. 

0 Certain of these, such as Nematodirus^ Cooperia , and 
Oesphagostomum attack primarily the intestinal tract 
while others, such as Haemonchus and Ostertagia, are more 
prevalent in the stomach while still others such as 
Dictyocaulus are found in the lungs. Still other 

.5 parasites may be located in other tissues and organs of 
the body such as the heart and blood vessels, subcutaneous 
and lymphatic tissue and the like. The parasitic 
infections known as helminthiases lead to anemia, 
malnutrition, weakness, weight loss, severe damage to 

20 the walls of the intestinal tract and other tissues 
and organs and, if left untreated, may result in death 
of the infected host. The 13-halo-and 13-deoxy- 
C-07 6 compounds of this invention have unexpectedly 
high activity against these parasites, and in addition 

25 are also active against Dirof ilaria in dogs, Nemato- 
spiroides , Syphacia, Aspiculuris in rodents, arthropod 
ectoparasites of animals and birds such as ticks, mites, 
lice, fleas, blowfly, in sheep Lucilia sp. , biting insects 
and such migrating diperous larvae as Hypoderma sp. in 
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cattle, Gastrophilus in horses, and Cuterebra sp_^ in 
rodents. 

The instant compounds are also useful against 
parasites which infect humans. The most common genera 

5 of parasites of the gastro-intestinal tract of man are 
Ancylostoma, Necator, Ascaris, Strongyloides , Trichinella, 
Capillaria, Trichuris, and Enterobius. Other medically 
important genera of parasites which are found in the 
blood or other tissues and organs outside the. gastro- 
10 intestinal tract are the filiarial worms such as 

Wuchereria, Brugia, Onchocerca and Loa, Dracunculus and 
extra intestinal stages of the intestinal worms 
Strongyloides and Trichinella. The compounds are also 
of value against arthropods parasitizing man, biting 

15 insects and other dipterous pests causing annoyance 
to man. " ' 

The compounds are also active against household 
pests such as the cockroach, Blatella sp. , clothes moth, 
Tineola sp. , carpet beetle, Attagenus sp. , and the 
20 housefly Musca domestica. 

The compounds are also useful against insect 
pests of stored grains such as Tribolium sp. , Tenebrio 
sp. and of agricultural plants such as spider mites, 
(Tetranychus sp. ) , aphids , ( Acyrthiosiphon spO ; against 
25 migratory orthopterans such as locusts and immature stages 
of insects living on plant tissue. The compounds are 
useful as a nematocide for the control of soil nematodes 
and plant parasites such as Meloidogyne spp. which may 
be of importance in agriculture. 
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These compounds may be administered orally in 
a unit dosage form such as a capsule, bolus or tablet, 
or as a liquid drench where used as an anthelmintic in 
mammals. The drench is normally a solution, suspension 
5 or dispersion of the active ingredient usually in water 
together with a suspending agent such as bentonite and 
a wetting agent or like excipient. Generally, the 
drenches also contain an antif ccr..ing agent. Drench 
formulations generally contains from about 0.001 to O.S% 

10 by weight of the active compound. c ref erred drench 
rormulations may contain from 0.01 to 0.1% by weight. 
The capsules and boluses comprise the active ingredient 
admixed with a carrier vehicle such as starch, talc, 
magnesium stearate, or di-calcium phosphate. 

^5 Where it is desired to administer the C-076 

derivatives in a dry, solid unit dosage form, capsules, 
boluses or tablets containing the desired amount of 
active compound usually are employed. These dosage 
forms are prepared by intimately and uniformly mixing 

.20 the active ingredient with suitable finely divided 

diluents, fillers, disintegrating agents and/or binders 
such as starch, lactose, talc magnesium stearate, 
vegetable gums and the like. Such unit dosage formulations 
may be varied widely with respect to their total weight 

25 and content of the antiparasitic agent depending upon 
factors such as the type of host animal to be treated, 
the severity and type of infection and the weight of the 
host. 
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When the active compound is to be administered 
via an animal feedstuff, it is intimately dispersed in 
the feed or used as a top dressing or in the form of 
pellets which may then be added to the finished feed 
.5 or optionally fed separately. Alternatively, the 
antiparasitic compounds of our invention may be 
administered to animals p.arer.terally , for example, by 
intramuscular, intratracheal, or subcutaneous injection 
in which event the active ingredient is dissolved or 
iOdisoersed in a liquid carrier vehicle. For parenteral 
administration, the active material is suitably admixed 
with an acceptable vehicle, preferably of the vegetable 
oil variety such as peanut oil, cotton seed oil and the 
like. Other parenteral vehicles such as organic preparation 
15 using solketal , glycerol, formal and aqueous parenteral 

formulations are also used. The active 13-halo- or 13-deoxy 
C-07 6 compound or compounds are dissolved or suspended 
in the parenteral formulation for administration; such 
formulations generally contain from 0.005 to 5% by weight 

20 of the active compound. 

Although the antiparasitic agents of this 
invention find their primary use in the treatment and/or 
prevention of helminthiasis, they are also useful in 
the prevention and treatment of diseases caused by other 
25 parasites, for example, arthropod parasites such as 
ticks, lice, fleas, mites and other biting insects in 
domesticated animals and poultry. They are also 
effective in treatment of parasitic diseases that 
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occur in other animals including humans. The optimum 
amount to be employed for best results will, of course, 
depend upon the particular compound employed, the species 
of animal to be treated and the type and severity of 
5 parasitic infection or infestation. Generally good 
results are obtained with our novel compounds by the 
oral administration of from about 0.001 to 10 mg. per kg. 
of animal body weight, such total dose being given at 
one time or in divided doses over a relatively short period 

10 of time such as 1-5 days. With the preferred compounds 
of the invention, excellent control of such parasites is 
obtained in animals by administering from about 0.02 5 to 
0.5 mg. per kg. of body weight in a single dose. Repeat 
treatments are given as required to combat re-infections 

15 and are dependent upon the species of parasite and the 
husbandry techniques being employed. The techniques 
for administering these materials to animals are known 
to those skilled in the veterinary field. 

When the compounds described herein are 

20 administered as a component of the feed of the animals, 
or dissolved or suspended in the drinking water, 
compositions are provided In which the active compound 
or compounds are intimately dispersed in an inert 
carrier or diluent. By inert carrier is meant one th'.t 
25will not react with the antiparasitic agent and one that 
may bo administered safely to animals. Preferably, a 
carrier for feed administration is one that is, or may 
be, an ingredient of the animal ration. 
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Suitable compositions include feed premixes 
or supplements in which the active ingredient is present 
in relatively large amounts and which are suitable for 
direct feeding to the animal or for addition to the 
5 feed either directly or after an intermediate dilution 
or blending step. Typical, carriers or diluents suitable 
for such compositions include, for example, distillers' 
dried grains, corn, meal, citrus meal, fermentation 
residues, ground oyster shells, wheat shorts, molasses 
10 solubles, corn cob meal, edible bean mill feed, soya 
grits, crushed limestone and the like. The active 
13-halo- or 1 3-deoxy-C- 076 compounds are intimately 
dispersed throuahout the carrier by methods such 
as grinding, stirring, milling or tumbling. Compositions 
15 containing from about .0.005 to. 2.0% by weight of 
the active compound are particularly suitable as 
feed oremixes. Feed supplements, which are fed directely 
to the animal, contain from about 0.0002 to 0.3% by 
weight of the active compounds. 
20 such supplements are added to the animal 

feed in an amount to give the finished feed the 
concentration of active compound desired for the 
treatment and control of parasitic diseases. Although 
the desired concentration of active compound will 
25 vary depend inn upon the factors previously mentioned 

a8 well as upo:. the particular C-OTi derivative employed, 
the compounds cf this invention are usually fed at 
concentrations of between 0.00001 to O.CO'% in the 
feed in order to achieve the desired antiparasitic result 
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In using the compounds of this invention, the 
individual 13-halo- and 13-deoxy-C-076 components 
may be prepared and used in that form. Alternatively, 
mixtures of two or more of the individual 13-halo- and 13- 
5 deoxy-C-07 6 components may be used, as well as 

mixtures of the parent C-C7 6 compounds and the compounds 
. of this invention. 

In the isolation of the C-07 6 compounds, which 
serve as starting materials for the instant processes, 
10 from the fermentation broth, the various C-076 compounds 
will be found to have been prepared in unequal amounts. 
In particular an "a" series compound will be prepared in 
a higher proportion than the corresponding "b" series 
compound. The weight ratio of "a" series to the 
15 corresponding "b" series is about 85:15 to 99:1. The 
differences between the "a" series and "b" series, is 
constant throughout the C-07 6 compounds and consists of 
an n-butyl group and a sec - propyl group respectively at the 
25-position. This difference, of course, does not interfere 
20 with any of the instant reactions. In particular, it 
may not be necessary to separate the "b" components 
from the related "a" component. Separation of these 
closely related compounds is generally not practiced 
since the "b" compound is present only in a very small 
25 percent by weight, and the structural difference has 
negligible effect on the reaction processes and 
biolocical activities. 
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The C-076 compounds of this invention are also 
useful in combatting agricultural pests that inflict 
damage upon crops while they are growing or while in 
storage. The compounds are applied using known techniques 
5 as. sprays, dusts, emulsions and the like, to the growing 
or stored crops to effect protection from such 
agricultural pests. 

The following examples are provided in order 
that. this invention might be more fully understood; they 
10 are not to be construed as limitative of the invention. 

The 13-halo- and 13-deoxy-C-076 derivatives 
prepared in the following examples are generally isolated 
as amorphous solids and not as crystalline solids. They 
are characterized analytically using techniques such 
15 as mass spectrometry, nuclear magnetic resonance, and the 
like. Being amorphous, the compounds are not characterized 
by sharp melting points, however, the chromatographic and 
analytical methods employed indicate that the compounds 
are pure. 

20 EXAMPLE 1 

2 3-o-t-Butyldimethylsilyl-C-076-A2a-AQlycone 

200 Mg. of C-076-A2a-aglycone in 2.4 ml. of dry 
dimethylformamide is combined with 133 mg . of imidazole 
and stirred until all the components are dissolved. 

25 146 Mg. of t-butyldimethylsilylchloride is added and the 
reaction mixture stirred at room temperature for 24 hours. 
The reaction mixture is diluted with ether and washed five 
times with water. The combined water washes are extracted 
with ether and the combined organic layers washed again 
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w: t:; w.~: 
sodium 
to dry:. 
Froparat. 
5 cf siiic. 



ot 



•Hewed . a f ingle wash with saturated 

... or. . The other layer is concentrated 
va.vuc ntford.. :>t 34 0 . o r a aoic colored oil. 
■ cr.rorjto-raohv cf the oil or. two plates 
clutir.c with a mixture of Si te trahydrof uran 
••■>-_'..••.". c: Icrido affords 112.2 inc. of 
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; - z- ?7-:--A2e-cclycone, the structure 
-;::3 snortrometry , and nuclear 
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: 1 o r o- 1 3 - Do oxy - C- 0 ? 6 - A2 a - 



:s coo - 
me-thvl 
s uifoiv 



20 - 
a t 



25 ° 



: y- c" 2 3 - ^- bu t v 1 d ir.e t hy 1 s i 1 y i - C- 0 7 6 - A2 a - 

rem;- inec vitr 0.7 mi. of a methylene chloride 
>r.tair.ir.c I Z mr. of 4-dirncthyiamir;opyridine and 
'•',.5 r-.a . • of diisoororv.-lethviamine . The mixture 

a-r. ice bath and a solution of 0.1 ml. of 
rhioride ccr.tair.ir.c 20 mc. of o-nitrcbenzene- 
.oridc is added dropwise. The reaction mixture 
for 4 5 minute- in an ice bath, and for 3 hours 
-.T-c-raturo . .Ice ehios are added to the reaction 
When the ice- is melted ether is 
re and the la - *ers serarate; . The 
qain extracted with ether and the combined 
hod twice with water, cried over 
and evaporated to dryness under a stream 
ro-.:er. afiordinc 3 3 mc . of a cold film. ^reparative 
chromatocraohv of the material on a single silica gel 
elutino with 51 te trahydrof uran and 5% ethanol in 
ene chloride affords iC . 1 mc . of 2 3-O-t-butyldimethyl- 
silvi-13-chloro-13-decxv- C- 07 6-A2a-Aglycone , the structure of 
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which is confirmed by mass spectrometry and 300. MHz nuclear 
magnetic resonance. 

" >la , - rr> * J r. 3 

1 y^^rn-l ?-npnxy-C-07 G-A2a-Aqlyconc 
5 ~~ A solution of 10 ng. of 2 ' -O- jt-buty ldimethyl- 

silyl-13-deoxy-C-07 6-A2a-aolyccne .n i . 0 ml. of methanol 
containing 1% o- toluene sulfonic acid dihydrate is stirred 
at room .tempera tur- for 5 hours. The reaction mixture is 
diluted with 25 ml. of ethyl acetate, and washed with aqueous 
10 sodium bicarbonate and water. The organic layer is dried 
and evaporated to dryness in vacuo affording 13-chloro-13- 
deoxy-C-076A2a-aglycone. 



13-Chloro-13-Deoxy-C-07 5-A2a-Aglycone 
15 ' ! 20 Mg. of C-076-A2a-aglycone is dissolved in 0.7 
ml. of methylene chloride containing . 16 mg . of 4-dimethyl- 
aminopyridine and 16.8 ng . (0.023 ml.) of diisopropylethyl- 
ejnine. The reaction mixture is cooled in an ice bath and 
0.1 ml. of methylene chloride containing 21.5 mg. of o- 
20 nitrobenzenesulfonylchloride is added dropwise. The 
reaction mixture is stirred in an ice bath for 1 hour, 
allowed to warm to room temperature and stirred for 4 hours, 
ice is added and stirred until melted. Ether is added and 
the layers shaken and separated. The aqueous layer is 
25 extracted with ether and the organic layers combined, washed 
three times with water, dried ever magnesium sulfate and 
evaporated to dryness under a stream of nitrogen affording 
4 0 mg. of a brown film. Preparative layer chromatography on 
silica gel eluting with 3% tetrahydrof uran and 1% ethanol 
30 in methylene chloride affords 4.7 mg.of 13-chloro-13-deoxy- 
C-076-A2a-aglycone, which is identified by a nuclear 
magnetic resonance and mass spectrometry. 
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1 3 - D e c >: y - C - 0 7 6 - A 2 a - A - i y cojj£ 

80 y.a. cf i3-chlorc-13-debxy-C-076-A2a-aglycone 

is dissolved ir. 1.5 ml. of tr ibuty ltinhydr ide and 20 mg . 

5 of azobisisobutylronitrile is added. The reaction is 

heated under a blanket of nitrogen at 85°C f or 3 1/2 hours, 

cooled and placed or. a silica gel preparative layer 

chromatography plate arc eluted with chloroform affording 

110 r.g. of a 'glass. F.e plated preparative layer 

. ■ -.ethvler.e chloride with 

10 cnrcr.atogr^p..,- . -■• 

2* 'tetrahvdrcfurar. ar.a Z.Z'\ ethanol as eluent affords 
70 mg. or a white clarf which is identified by mass 
spectrometry and rJ:c r -clear magnetic resonance as 13- 
de oxy - C- 0 7 C - A 2 ?. - a 7 1 y c o r. •:• . 

15 . i:-la:t ie c- 

1 3 -Deoxv -C- 0 7 6 - A2 a -7v-: ly cone 



c r xan\nle 3 using 13- 



Foi lowing the procedure or 
deoxv- 2 3-0- t-buf- Id ime thy Is i ly 1- C- 07 6 A2 a-aglycone ' in 
place of 2 3-0-t.-butyidimethylsily2-i3-chloro-13-deoxy- 
20 C-076-A2a-agiyecne, there is obtained 13-decxy-C-076- 
A2a-aglycone . 



5 - n- 1 -32 u tv 1 d i me t h v 1 s i 1 v 1 -C- 0 7 6-Bla-Aglycor.e 

100 Mc cf C-076-3la-aglycone is dissolved in 
25 1.2 ml. cf anhydrous dimethyl formamide and 46 ng. of 

imidazole is added followed by 50 mg. of t-butyldimethyl- 
silvlchioride. The reaction is maintained at 20°C for 
30 minutes and diluted with ether. The mixture is washed 
with water, dried and concentrated in vacuo to a colorless 
30 glass. Further purification on a preparative layer 
chromatography plate eluting with a methylene chloride, 
tetrahydrofuran mixture affords purified 5-O-t-butyl- 
dimethylsilyl-C-076-Bla-agly.c6ne. 
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Following the above procedure, utilizing C-076- 
B2a-aglycone in place of C-076-Bla-aglycone , affords 5- 
O-t-butyldimethylsilyl-C-076-B2a-aglycone. 

EXAMPLE 8 

5 5-o-t-Butyldimethylsilyl-13-Deoxy-13-chloro-C -076-Bla- 
Aglycone 

Following the procedure of Example 4 utilizing 
5-O-t-butyldimethyl-i. 1 y\-C-07 6-Bla-aglycone in place of 
C-076-A2a-aglycone, there is produced 5-O-t-butyldimethyl- 
10 silyl-13-deoxy-13-chloro-C-076-Bla-aglycone. 

' Following the above referenced procedure using 
5-0-t-butyldimethylsilyl-C-07 6-3 2a-aglycone in place of 
5-0-t,-butyldimethylsilyl-C-07 6-Bla-aglycone, there is 
obtained 5-0-t-butyldimethylsilyl-13-deoxy-13-chloro- 
15 C-076-B2a-aglycone. 

EXAMPLE 9 

5-Q-t-Butyldimethylsilyl-13-Deoxy-C-076-Bla- Aglycone 

Following the procedure of Example 5 utilizing 

5 _ o __t_butyldimethylsilyl-13-deoxy-13-chloro-G-07 6-Bla- 
20 aglycone in place of 13-chloro-13-deoxy-C- 076-A2a-aglycone , 

there is produced 5-0- t-butyldimethylsilyl-13-deoxy- 

C-076-Bla-aglycone. 

Following the above referenced orocedu-:e using 

5-O-t-butyldimethylsilyl-13-deoxy-13-chloro-C-076-B2a in 
25 place of 5-0-t-butyldimethylsilyl-13-ceoxy-13-chloro- 

C-076-Bla-aglycone, there is produced 5-0- t-butyldinethyl- 

silyl-13-dcoxy-C-07 6-32a-aglycone. 
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EXAMPLE 10 
13-Deoxy^C-076-Bla-Aglycone 

A solution of 13 mg . of 5 -O-t- butyl dime thy 1- 
silyl-13-deoxy-C-076-Bla-aglycone in 1.0 ml. of methanol 
5 containing 1% p_-toluenesulf onic acid dihydrate is stirreu 
at 20°C for 3 hours. The reaction is diluted with 30 mi. 
of ethyl acetate, washed with aqueous sodium bicarbona t ,- 
solution, and then with water. The organic layer is dric~ 
and evaporated to dryness in vacuo to afford 13-deo:-:y- 
10 C- 076-3la-aglycone as a clear glass. 

Following the above procedure, utilizing 5-^- 
t-butyldimethylsilyl-13-deoxy-C-076-B2a-aglycone in pier-- 
of 5-0-jt-butyldimethylsilyl-13-deoxy-C-076-Bla-aglycor.o.. 
there is obtained 13-deoxy-C-076-B2a-aglycone. 
15 If the products of Example 8 are hydrolized 

according to the foregoing procedure, there will be 
obtained 13-chloro-13-deoxy-C-076-Bla-aglycone and 17- 
chloro-13-deoxy-C-07 6-B2a-aglycone. 

EXAH°LE 11 
20 13-Chloro-13-Deoxy-C-076-Ala-Aglycone 

Following thp procedure of Example 4, employing 
C-076 Ala-aglycone in place of C-076 A2a-aglycone , there 
is produced 13-chloro-13-deoxy-C-076-Ala-aglycone . 

EXAMPLE 12 
25 13-Deoxy-C-076-Ala-Aglycone 

Following the procedure of Example 5, er.olcyi:.-: 
13-chloro-13-deoxy-C-076-Ala-aglycone in place of 13- 
chloro-13-deoxy-C-076-A2a-aglycone, there is produce:: 
1 3-deoxy-C-076-Ala-aglycone . 
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EMA-I^LE 13 

13-Chlcr r- . ■ - ; ■.- c - 22,23 - Pi hydro- C- 0 7 6 - Al a - Aq ly cone 

.- • ;. v.ti".-. cf 8.2 ng. of 22 , 23-dihydro-C- 076- 
^3a--~~- p-..-.: 0.2-1 ml. of methylene chloride containing 

5 7.5 ma. cf 4-dim-2thyiamino?yricine and' 10.5 microliters 
0 c d ± c:t?:vlH-ir;e is cooled to 0°C and treated with 

-. r -i. .. . : . ;• c r. ::c r.esui f ony ichior ide ; After stirring 

for 1 hour S*;: the reaction is warmed to room 
tr .„ r . c ,. r . . - cr 2 hours. The reaction mixture is quenched 
; ro=:tc-u with 2 mi . of ether. ■ The layers 
- •; .-. -1 aqueous phase washed twice with i ml . 
"' .• -cru: ir.ei: organic layers are washed twice 

w -: t: - . .-ric:: over sodium sulfate and evaporated to 

drv .. .... .. ....... T - :c product is isolated by preparative 

-.;...., r . r ... or. a single silica gel plate eluting 

. :..vcnhi ligation of the residue affords 
..... _ • r-owdc-r identified by mass spectrometry 

... ' ":.c-.rr resonance as 13-chloro-i 3-deoxy- 
■ - . - :.".T G-.Ma-aclvcono . 



,0 v.. 

arc sc-.' 
cf o -*::•:• 



. - a i h y d r o -C- 07 6- Ala -Ac ly cone 
.-•r-luricn of 1.0 rag. of 13-chloro-13- 
. .. •- :.: :.vdro-C-076-Ala-aglycone is dissolved in 
- : •„: ^'-utvltinhydride containing 0.2 rr.g . of • 

• -vr :--.Lzr lie and heated under nitrogen at S5°C 
... . rr . . The- mixture is cooled and chroma tographec 
..*•.:•.■>. cc\ preparative layer chromatography 

chloroform. The remaining tributyltir.- 
• i llu-yltinchlorido move with the solvent 

2-) i-rr.\'. - •■ tv-olurt is found at. ?.f • i-out 0.15 to 

0.4. . is collected and civ.-.. . * "~ '-.'.«? silica 

<,._ : •. . .icotate. The mixture :» . ..rs-.itonraohed 

o:, rjy. . .--...w layer silica gel chror-'-o^raphy plate 
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eluting with chloroform affording 0.5 mg . of 13-deoxy- 
22;23-dihydro-C-076-Ala-aglycone identified by mass 
spectrometry and nuclear magnetic resonance. 



EXAMPLE .15 

' .5 5-o-t-Butyldimc-thylsilvl-22,23-Dihydro -C-076-Bla-.-,-:ycoi 
50 Mg. of 22, 23-dihydro-.C-076TBla-aolycor.r- is 
dissolved in 1.1 ml. of dimethyl formamide containing 
60 mg. imidazole. v.'niie . under nitrogen 7 5 mg . of t- 
■ butvidimethylsilylchloride is added and the stoppered 
10 mixture is stirred overnight at room temperature. Thc- 
reaction is quenched with 2 ml . of water afrer cilutior. 
of the reaction mixture 15 ml. of ether. The aqueous 
phase is separated and extracted with 5 ml . of ether, 
combined organic phases are washed 5 times wi_h 10 ml. 
15 water, the combined aqueous washes are extractoc witr. 
5 ml. of ether, and the combined organic phases vasr.es 
once again with 5- ml., of water. The organic layer is 
dried over magnesium sulfate and evaporated to dryr.cs? 
in vacuo to an oil. The oil is chromatographic or. 2 s: 
20 gel preparative layer chromatography plates eluting 

twice with methylene chloride. The slowest moving and 
most intense band is collected and washed from the 
silica gel with ethyl acetate. Lyophilization from be 
affords 36.3 mg. of a white powder identified by nuclear 
25 magnetic resonance and nv.ss spectrometry as 5-0- t-auty.- 
dimethylsilyl-22 , 2 3-dih\ iro-C- 076-Bla-aglycone . 

EXA MPLE 1C 

13-Chloro-13-Deoxy-5-0- . -Butyldimet hvlsilyl-22 , 23-Dihydro-. 

C-0 76-Bla-Aglycone 

A solution of 35.5 mg. of 5-0- t-butyldimethyl- 
silyl-22,23-dihydro-C-.'76-Bla-aglycone in 2.6 ml. of 
methylene chloride containing 56 mg. of 4 -dimethyl amino- 
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product remains on the column. The solvent is changed to 
ethyl acetate and the product eluted at the solvent, 
front. The ethyl acetate solution is concentrated to ar. 
oil and the product purified by preparative layer 
5 chromatography on silica gel plates eluting with a 1:2 
mixture of petroleum ether (b.p. 30 to 60°C) and nethylor.c 
chloride to afford, after lyophilization from benzene, 
3.2 mg. of 13-deoxy-5-0-t-butyldimethylsilyl-22 , 23- 
dihyd.ro-C-076-Bla-aglycone which is identified by masn 
10 spectrometry and nuclear magnetic resonance. 

EXAMPLE 18 

13-Deoxy-22, 23-Dihydro-C- 076-Bla-Aglycone 

A solution of 6.9 mg. of 13-deoxy-5-0-t- 
butyldimethylsilyl-22 , 23-dihydro-C-076-3la-aglycone ir. 

15 0.6 ml. of 1% o-toluenesulfonic acid in methanol is 
stirred for 3 hours at room temperature. The reaction 
is quenched with 5 ml. of ether and 1 ml . of saturated 
aqueous potassium bicarbonate. The layers are separated 
and the aqueous phase washed with 2 ml. of ether and 

20 the combined organic phases washed with water, dried 
over sodium sulfate and evaporated to dryness in vacuo . 
The oil is chromatographed on a single silica gel Dlate 
eluting with a 2:1 mixture of methylene chloride and 
petroleum ether (b.p. 30 to 60°C) . After lyophilizatior. 

25 there remains 4.5 mg. of 13-deoxy-22 , 23-dihydro-C-C76- 
Bla-aglycone identified by mass spectrometry and nuclear 
magnetic resonance. 
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E XAMPLE 19 

^-n > ^vv^-o-t-3utvldincthylsilvl-C-076-A2a-AcTlyconc 

"l' Mn . of l3-chloro-13-deoxy-23-0-t-butyidimethyl- 
silv2 -C- C-7C-A2r. -aclycone is dissolved in 50 microliters 

5 of'tolucne and 100 microliters of tributyltinhydride and 
200 micrograms of azobisisobutyronitrile and heated at 
t 0 c c for hour-. The. product is isolated by direct 
chroma toe: raoh v on a preparative layer silica gel 
chronatccraohv olate elut-inc with 1.5% tetrahydrofuran in 

10 chiorcforrr/ affording 13-debxy-23-0-t-butyldincthylsilyl- 
C- 07 £-A2a-ar 1 vcone "which is identified by mass spectrometry 

EXAMPLE 2 0 . 

- _r,_ ? . r..-. ■ ■ - - -■ vrjioro - 1 3- Deoxy - C- 0 7 6-B 1 a- Ao ly cone 

~~ "VFT'c." of i3-chloro-13-deoxy-C-076-Bla-aglycone 
. c ^ r, ^ o* ovridine and 0.3 nl. of acetic 

anhvdr-di is added. The reaction is stirred at 20 e C 
overr.icht. l-.-s added to the reaction mixture, allowed 
to^melt, and extracted with ether. The ether layer is .. 
washed with water, dried and concentrated in vacuo. The 
20 residue is purified by preparative layer chromatography 
on ~ c . ;iica g ^ 1; ciuting with chloroform, and the structure 
of s_o-acctyl-2 3-chloro-13-deoxy-C-076-3la-aglycone is 
confirmed by mass spectrometry and nuclear magnetic 

resonance . 
25 EXAMPLE 21 

5 _ 0 _ Ac e tvi-l 3-Deoxy-C-07 6-Bla-Alnycone 

~^'~7o~llowing the procedure of Example 20 using 13- 
deoxv-C-07G-Bia-aclycone in place of 13-chloro-13-deoxy- 
C-076-Sln-aglyconc. there is obtained 5-0-acetyl-13-deoxy- 
30 C-C7C-:-. i.-. aglycone. 
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If propionic anhydride is employed in place of 
acetic anhydride in either of Examples 20 or 21, the 
analogous 5-O-propionyl compound is obtained. 



10 



EXAMPLE 2 2 

5-0-t-Butyldimethylsilyl-13-Chloro-13-Deoxy-2 3-Q-7vCctv : - 
C-076-B2a-Aglycone 

A mixture of 20 mg. of 5-0-t-butyldimethyI- 
silyl-13-chloro-13-deoxy-c-076-B2a-aglycone, 0.8 nl . cf 
pyridine and 0.4 ml. of acetic anhydride is heated in a:'-, 
oil bath for 2 hours at 100°C. The reaction, mixture 
cooled, ice is added, allowed to melt, and the Drecipita ■ c 
collected by centr i f uca tion . The solid material is dried, 
dissolved in methylene chloride and chromatographec on a 
preparative layer silica gel plate. The product is 
15 collected, dissolved in benzene and lyophilized affording 
5_0-t-butyldimethylsilyl-13-chloro-13-deoxy-23-0-acetyl- 
C-076-32a-aglycone as a white fluffy solid. 



EXA.MPLE 23 

5-O-t-Butyldimethylsilyl-13-Deoxy-23-O-Acetyl-C-0 76- 
2o B2a-Aglycone 

Following the procedure of Example 22 using 

5-O-t-butyldimethylsilyl-13-deoxy-C-076-B2a-aglycone 

in place of 5-0- t-butydimethylsilyl-13-chloro-13-de-xy- 

C-076-B2a- aglycone, there is obtained 5-0-t,-butyldimethvl 

25 silyl-13-c ?oxy-23-O-acetyl-C-076-B2a-aglycone . 
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13-Chloro-13-Deoxy- 2 3-O-Acetyl-C-076-B2a-Aglycone 

10 Mg. of 5-0-t,-butyldimethylsilyl-13-chloro- 
13-deoxy-23-0-acetyl-C-076-B2a-aglycone is dissolved in 
5 0.5 ml. of methanol containing 1% by weight of £- 
toluenesulfonic acid dihydrate, and stirred at room 
temperature for 3 hours. To the reaction mixture is 
added 5 ml. of ether and the solution washed with aqueous 
sodium .bicarbonate ?rlutior., dried and concentrated under 
10 a stream of nitrogen to a colorless glass. The glass is 
further purified by preparative layer chromatography on 
silica gel eluting with chloroform, and affording pure 
13-Chl6ro-13-deoxy-2 3-O-acetyl-C-07 6-B2a-aglycone. 

EXAMPLE 2 5 

15 13-Deoxy-2 3-0-Acetyl-C-Q7 6-B2a-Aglycone 

Following the procedure of Example 24 employing 
5_ o _t-butyldimethylsilyl-13-deoxy-2 3-O-acetyl-C-076-B2a- 
aglycone in place of 5-0- ^-butyldimethylsilyl-lS-chloro- 
13-deoxy-23-O-acetyl-C-076-B2a-aglycone, there is obtained 

20 13-deoxy-23-O-acetyl-C-076-B2a-aglycone . 

EXAMPLE 26 

13-Chlcro-13-Deoxy-5 > 2 3-Di-O-Acety 1-C- 07 6-B2a-Aglycone 

50 Mg. of 13-chloro-13-deoxy-C-076-B".a-aglycone 
is dissolved in 1 ml. of pyridine and 0.5 ml. of acetic 
25 anhydride is added. The reaction mixture is heated for 
2 hours at 100 °C. Upon cooling to room temperature, ice 
water is added, producing a precipitate which is collected 
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by filtration. The solid material is further purified 
by preparative layer chromatography eluting with 2.1 
tetrahydrofuran in chloroform affording pure 13-chioro-13 
deoxy-5 , 2 3-di-O-acetyl-C- 076-B2a-aglycone . 

5 EXAMPLE 27 

13-Deoxy-5,2 3-Di-O-Acetyl-C-076-B2a-Aglycone 

Following the procedure of Example 26 using 
13-deoxy-C-076-B2a-aglycone in place of 13-chloro-l 3- 
deoxy-C-076-B2a-aglycone , there is obtained 13-deoxy-5 , 23 

10 di-O-acetyl-C-076-B2a-aglycone. 

EXAMPLE 2 8 

13-Deoxy-22,2 3-Dihydro-23-n-Butylthio-C-076-Ala-Aglycone 

A solution of 100 mg. of 13-deoxy-C-076-Ala- 
a'glycone in a mixture of 9.4 ml. of dioxane, 0.5 ml. of 

15 n-butanethiol and 0.1 ml. of concentrated sulfuric acid 
is stirred at 18°C for 18 hours. The reaction mixture . i: 
diluted with 80 ml. of ether washed with aqueous sodium 
bicarbonate solution, dried and concentrated in vacuo to 
light glass. The glass is further purified on a 

20 preparative layer chromatography silica gel plate. The 
product is identified by mass spectrometry and nuclear 
magnetic resonance as 13-deoxy-22 , 23-dihydro-23-n-buty It. 1 
C- 076-Ala-aglycone. 
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EXAMPLE 29 

13-Chloro-13-Deoxy-22 . 23-Dihydro-23-n-But vlthio-C-076-Ala 

Aglycone 

Following the procedure of Example 28 employing 
5 13-chloro-13-deoxy-C-076-Ala-aglycone in place of 13- 
deoxy-C-076-Ala-aglycone, one obtains 13-chloro-l 3- 
deoxy-22,23-dihydro-23-n-butylthio-C-076-Ala-algycone. 

EXAMPLE 30 

Following Example 28 employing equivalent amounts 
10 of methane thiol, isopropylthiol and tert- butyl thiol , there 
is obtained 13-deoxy-22 , 23-dihydro-23-methylthio-C-076- 
Ala-aglycone, 13-deoxy-22 , 23-dihydro-23-isopropylthio- 
C-076-Ala-aglycone and 13-deoxy-22 , 23-dihydro-23-tert- 
butylthio-C-076-Ala-aglycone. 

15 EXAMPLE 31 

13-Deoxy-22 t 23-Dihydro-23-n-Butyl S ulfinyl-C-076-Ala-Aqly cone 

A solution of 67 mg. (0.1 mmoles) of 13-deoxy- 
2 2,23-dihydro-23-n-butylthio-C-076-Ala-aglycone in 1.0 ml. 
of chloroform is stirred rapidly at 0»C. A second solution 

20 containing 19 mg. (0.11 moles) of m-chloro perbenzoic acid 
in 0.5 ml. of chloroform is added dropwise. The reaction 
fixture is allowed to reach 18 e C, allowed to stand for 
2 hours, then diluted with ether, washed with aqueous 
sodium bicarbonate solution, dried and concentrated under 

25 a stream of nitrogen to a colorless glass, which is 

identified as 13-deoxy-22 , 23-dihydro-23-n-butylsulf inyl- 
C-076-Ala-aglycone. 
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EXAMPLE 32 

13-Deoxy-22, 23-Dihydro-23-n-Butylsulfonyl-C-076-Al-Anlycone 

Following the procedure of Example 31 employing 
twice the amount of m-chloro perbenzoic acid that is 38 mo. 
5 (0.22 mmoles) in 1.0 ml. of HCC1 3 , affords 13-deoxy-22 , 23- 
dihydro-23-n-butylsulf onyl-C- 076-Al-aglycone . 

EXAMPLE 33 

13-Deoxy-22, 23-Dihydro-23-Methoxy-C- 076-Bla-Aolycone 

A solution of 100 mg. of 13-deoxy-C- 076-Bla- 

10 aglycone in. a mixture of 9.9 ml. of methanol and 0.1 r.l . 
of concentrated sulfuric acid is maintained at 18 °C for 
2 0 hours. The reaction mixture is diluted with 100 ml. 
of ether and washed with aqueous sodium bicarbonate 
solution. The solution is dried and concentrated in vacuo 

15 to a glass. The reaction product is further purified on 
a preparative layer silica gel chromatography plate and 
identified by nuclear magnetic resonance and mass 
spectrometry as 13-deoxy-22 , 23-dihydro-23-methoxy-C-076- 
Ela-aglycone. 

20 EXAMPLE 34 

Following the procedure of Example 33 but 
using ethanol, isopropanol or n-hexanol in place of 
nethanol, 13-deoxy-22 , 23-dihydro-23-ethoxy-C-076-31a- 
aglycone ; 13-deoxy-22 , 23-dihydro-23-isopropoxy-C-076-3la- 

25 aglycone, and 13-deoxy-22 , 23-dihydro-23-n-hexyloxy-C- 076- 
I La-aglycone are obtained. 
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EXAMPLE 35 

13-Chloro-13-Deoxy-2 2, 2 3-Dihydro-23-Methoxy-C-076-Bla- 

Aglycone 

Following the procedure of Example 33 employing 
13-chloro-13-deoxy-C-076-Bla-aglycone in place of 13-deoxy- 
C- 0 76-3 1 a - a'g ly cone there is obtained 13-chloro-deoxy- 
22 , 23-dihydro-23-methoxy-C- 076-Bla-aglycone . 

PREPARATION' 1 

C-07 6 Ala-Aglycor.e 

100 Mg. of C-076 Ala is dissolved in 5 ml . 
of dicxane, stirred and added at room temperature to a 
mixture of 0.1 ml. of concentrated sulfuric acid, 1.9 ml. 
of methanol and 3.0 ml. of dioxane . The reaction mixture 
is stirred overnight at room temperature. 4 73 Mg. of 
solid sodium bicarbonate is added and the mixture stirred 
for 20 minutes. 3 Ml. of water is added and stirred for 
an additional 10 minutes. The reaction mixture is 
concentrated and 4 0 ml. of chloroform is added and shaken. 
The aqueous layer is separated and extracted with 5 ml. 
of chloroform. The organic layers are combined and washed 
once with dilute sodium chloride solution, dried over 
magnesium sulfate and evaporated to dryness in vacuo. 
1/2 of the residue is placed on 5 preparative layer 
chromatography silica gel plates and eluted with 2% 
methanol in chloroform affording 4 bands of material. 
The re-ainder of the material was run on 2 preparative 
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layer chromatography plates eluting with 2% methanol in 
chloroform affording 4 band similar to the first series. 
The second fastest bands are removed from each of the 
plates, combined, extracted and evaporated to dryness 
5 in vacuo , and rechromatographed on a preparative layer 
chromatography, silica gel plate eluting with 3% tetra- 
hydrofuran and chloroform affording 9.4 mg. of a fluffy 
white solid which is identified by mass spectrometry as 
C-076 Ala-aglycone. 

10 PREPARATION 2 

C-076-A2a-Aglycone 

2 G. of C-07 6 A2a is combined with 40 ml. of 
a 1% (volume/volume) solution -of concentrated sulfuric 
acid in methanol* The reaction mixture is stirred at room 

15 temperature for 17 hours and diluted with 300 ml. of 
chloroform. The mixture is washed once with 30 ml. of 
saturated sodium bicarbonate solution, once with 30 ml. 
saturated sodium chloride solution, dried over magnesium 
sulfate and evaporated to dryness in vacuo . 5 Ml. of 

20 methanol is added to the residue and allowed to stand at 
room temperature overnight. Cooling of the mixture in 
ice causes the slow precipitation of crystals. A 
supernatant is removed and the solid crystals washed 
twice with 1 ml. of cold methanol affording "40 mg . of 

25 a white solid. The mother liquor and washings are 

evaporated down to a volume of about 2 ml. and allowed to 
stand affording an additional crop to crystals. 630 Mg . 
of a white solid is obtained which is combined with the 
first batch of crystals and 8 ml. of methanol and 
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evaporated to a volume of 2.5 ml. and allowed to stand 
for several hours. 910 Mg. of an off white solid is 
obtained which mass spectrometry identifies as C-076 
A2a-aglycone. 



5 



PREPARATION 3 



C- 07 £-5 2a Aglycone 



2 G. of C-076-B2a is combined with 40 ml. of a 



1% solution of concentrated sulfuric acid in methanol 
(volur.e /volume) . The reaction mixture is stirred at 

10 roor. temperature for 17 hours. 300 Ml. of chloroform is 
added followed by 30 ml. of an aqueous saturated sodium 
bicarbonate solution. The layers are separated and the 
organic layer washed with 30 ml. of saturated sodium 
chic— ide solution, dried over magnesium sulfate and 

15 evaporated to dryness in vacuo . 5 Ml. of methanol is 
added to dissolve the residue and the mixture allowed to 
stand at room temperature and then cooled in an ice bath, 
whereupon crystallization occurred. The supernatant is 
removed and the residue washed twice with 1 ml. portions 

20 of ccld methanol and the solid crystals dried overnight 
and the- in vacuo at 35 6 C affording 1.0 g. of white 
crystals. A second crop is obtained by evaporating the 
mother liquors to a volume of 2 ml. and allowing to stand 
overnight at room temperature. 2 Ml. of methanol is 

25 added and the mixture aged in an ice bath affording 
140 nr. of a yellow solid. The two solid fractions are 
combined and dissolved in boiling methanol, about 30 ml. 
of methanol is required. The solution is filtered hot 
and concentrated to a volume of about 20 ml. in vacuo 

30 whereupon solids begin to precipitate. The solution is 
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filtered hot and the solid materials washed with methanol 
affording 340 mg. of a white solid. The filtrates arc 
boiled down to a volume of about 8 ml. and set aside tc 
crystallize at room temperature affording 43 3 mg. of a 
5 white solid. Mass spectrometry shows the two fractions to 
be identical and to be identified as C-076-B2a-aglycor.o . 

PREPARATION 4 

C- 076-Bla-Aglycone 

100 Mg. of C-076 Bla is dissolved in 2 . 5 ml . 

10 of dioxane and combined with 2.5 ml. of a mixture prepared 
from 0.5 ml. of water, 0.5 ml. of concentrated sulfuric 
acid and 9.0 ml. of dioxane. The reaction mixture is 
stirred at room temperature for 17 hours. 50 Ml. of 
ether and 25 ml. of saturated aqueous sodium bicarbonate 

15 is added, the layers separated, and the organic layer 

washed with water and the water layer extracted with ether 
The organic layers are combined, dried over sodium sulfate 
and evaporated to dryness. Benzene is added and the 
solution again evaporated affording 60 mg. of a yellow 

20 oil. The oil is chroma tog raphed on a preparative layer 
chromatography silica gel plate, eluting with a 9:1 
mixture of chloroform and tetrahydrof uran affording at 
an Rf of about 0.3!i, 16 mg. of C-076 Bla-aglycone , which 
is identified by 300 MHz nuclear magnetic resonance. 
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PREPARATION 5 
22, 2 3-Dihydro-C-076-Ala 

51.0 Mg. of C-076-Ala and 14.4 mg. of tris- 
(triphenylphosphine)rhodium(I) chloride are combined 
5 in 3.5 ml. of benzene and hydrogenated for 20 hours at 
room temperature under atmospheric pressure. The crude 
reaction mixture is chroma tographed on a preparative 
layer chromatography plate eluting twice with 10% tetra- 
hydrofuran in chloroform. The product is removed from the 
10 support using ethyl acetate which is evaporated to dryness 
and the residue analyzed with 300 MHz nuclear magnetic 
resonance and mass spectroscopy indicating the preparation 
of 22 , 23-dihydro-C-076 Ala. 

PREPARATION 6 

15 22 , 23-Dihydro-C-076 Bla 

~~~ A solution of 1.007 g. of C-076-Bla, 314 mg. of 

tris(triDhenylohosphine)rhodiumd) chloride and 33 ml. 
of benzene is hydrogenated for 21 hours at room temperature 
under. 1 atmosphere of hydrogen pressure. The solvent is 

20 removed in vacuo and the residue dissolved in a 1:1 
mixture of methylene chloride and ethyl acetate and 
filtered. The filtrate is placed on a column of 60 g. of 
silica gel eluting with a 1:1 mixture of methylene chloride 
and ethyl acetate taking 10 ml. fractions. Fractions 14-65 

25 are combined and evaporated to dryness affording 1.118 g. 
of a solid material which is indicated by high pressure 
liquid chromatography to be a 60/40 mixture of the 
hydrogenated product and starting material. The mixture 
is rehydrogenated in 55 ml. of benzen* adding 310 mg. of 
30 tris(triphenylphosphine)rhodium(I)chloride and 
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stirring for 21 hours at room temperature under 1 atmosnh 
of hydrogen pressure. The solvent is removed in vacuo 
and the residue chromatographed on 80 g. of silica olI 
using 40:60 mixture of ethyl acetate and methylene chlor:. 
5 as eluant. 10 Ml. fractions are taken and the product 
appears in fractions 26-80. These fractions are corvr ir.c-i 
and evaporated to dryness in vacuo affording a yellow cii 
The oil is dissolved in benzene and lyophilized affordir.g 
a pale yellow powder which is identified as 22 , 23-dihydro 
10 C-076-Bla by mass spectrometry and 300 MHz nuclear macr.et. 
resonance. 0.976 G. of product is obtained. 

PREPARATION 7 
22 , 2 3-Dihydro-C-07 6-Ala Aglycone 

10.1 Mg. of 22, 23-dihydro-C-076 Ala is stirred 

15 for 20 hours in 1.1 ml. of 1% sulfuric acid in methanol 
at room temperature. The reaction mixture is treated as 
in Preparation 6 affording an oil which is purified by 
preparative layer chromatography on silica gel elutinc 
with 5% tetrahydrofuran in chloroform. The product is 

20 removed from the chromatography plate and lyophilized 
from benzene affording 4.2 mg. of a white powder which 
300 MHz nuclear magnetic resonance and mass spectrometry 
indicate to be 22 , 23-dihydro-C-076-Ala aglycone. 
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PREPARATION 8 
2 2 , 2 3-Dihy dro-C-076-Bla-Aglycone 

0.486 G. of 22 , 23-dihydro-C-076-Bla is added to 
solution of 50 ml. of 1% sulfuric acid in 
r.d the reaction mixture stirred for 13 hours 
-rorature. The reaction mixture is diluted with 

thvlene chloride and washed with 50 ml . of 
■acueous potassium bicarbonate and 50 ml . of 
•: acueous layer is washed twice with 20 ml. 
: methylene chloride and the combined organic 

cried with saturated brine and sodium sulfate 
=-.-•--• d to dryness in vacuo affording 0. 480 g. of 
- foam-. The foam is dissolved in 4 ml . of 
...loride and placed on 4 preparative layer 
:.r,hy silica gel plates and eluted 4 times with 
•drofuran and chloroform. The product is 
recovered, /roe: the silica gel plates affording an oily 
residue -whi^h is lyophilized from benzene affording 255.8 mg . 
of a white solid. Traces of methyl oleandroside are 
20 indicated to be present in the solid material. The white 
solid is then lvophilized again from benzene and placed 
under hi—-, vacuum for 20 hours to remove the impurity 
affcrcir.- I 2 , 23-dihydro-C-076-Bla-aglycone. 
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Based on taxonomic studios, the microorganisms capable 
of producing C-O76 compounds arc of a new species of the genus 
Strcptomyces, which has been named Strcptonycos nvcraitilis . One 
such culture, isolated from soil, is designated 11A-'i680 in the 

5 culture collection of Merck & Co. Inc., Ilahvay, New Jersey. A 
C-07<5-produc.ing sample of this culture has been deposited in the 
permanent culture collection of the Fermentation Section of the 
Northern- Utilization Research Branch, U.S. Department of 
Agriculture at Peoria, Illinois, and has been assigned the 

10 accession number NIHIL 8165. A sample of NIHIL 8165 has also been 

deposited, without restriction as to availability, in the permanent 
culture collection of the American Type Culture Collection at 
12301 Parklawn Drive, Roclrville, Maryland 20852, and has been 
assigned the accession number ATCC 51*267. 

15 The morphological and cultural characteristics of 

Strcntomvcpg avciTiti lis are set forth below: 

Morphology; Sporophorcs form spirals as side branches on aerial 
nycelia. Spirals are compact but become more open as culture 
ages. Spores are in chains of more than 15 spores and are 
20 usually spherical to oval at 970 X magnification. Sporulation 
is observed or. oatmeal agar, glycerol-asparaginc agar, salts- 
starch agar and egg albumin agar. Spore surface is smooth as 
seen by electron microscopy. 
Oatmeal agar 

25 Vegetative growth: Reverse - very dark brown 

Aerial mycelium: Powdery, brownish gray (41i)* 

mixed with white. 
Soluble pigment: Brown 
Czapck Dox agar (sucrose nitrate agar) 
30 Vegetative growth: Poor, colorless 

Aerial mycelium: Scant, grayish 

Soluble pigment: Light grayish tan 



' 1658 16 8 0 

47533 B 

' '-■ • ■ - ' ■ - ' ■' ' nr ii.. — i.. 1 ■ ] ii i n 1 i n i 'm-i T n r n 1- — <■-.-.■.■■. 



Egg albmiin agar 

Vegetative grov-i '■■ : 
Aerial ryce j iv:; 

Soluble pigment: 
Glycerol asparagir.c -agar 

Vegetative gro-.-i::: 
Aerial mycelium: 

Soluble 'pignont: 
Inorganic salts-starch ajzar 
Vegetative gro.vnh: 

Aerial rycelivj-: 



Soluble pigv.er.i : 
Yeast cxtract-dcxtro;e + sa1z-< 
Vege tat iv c gr c vi h : 
Aerial nyceliu::.: 
Soluble pigr-cut: 
Yeast cxtrnct-nalt PMraci- a.;r 
Vegetative grovth: 
Aerial nyceliur.: 
Soluble pigment: 
Poptono-iron-yeast extract ag; 

Vegetative grovth: 
Aerial 'iyecliu::.: 
Soluble pip-cn>: 
Melanin: 
II S prortur t i o:» 
Nutrient agar 

Vegetative grovih: 
Aerial t:yceliv::::: 



gray i v-h-y (• 1 ) ov- 
).-•;.•• {";•..)• r.:i::rd vith vhite. 



; ■-. ;•• -. y <■ ] j uvi fill brovn 
l'ovik-ry, lirowiisli gray ('ili)* 

:-• >:H vith '•■■•A ie. 
LirK'i, ye I 1 ovish brovn 

Hi'vc--!-;- o •- rrayi sh yell ovish 
brov;.. 

Po-.-. crv, ":i::hx- bro\.nish gray 
(.'•i-.V e-' vith darker 
biw.nish -ray (-'ili).* 
!>;;:.-: yelloviFh brovn 



•oder-rcc, brovTish vhite 



j :..>-,■ o ;:;;>.> - cark brpvn 
>'.o: : .vr.iie, brovr^ish vhite 
Lrovn 

brovn 

No no 

\\\r.: brovr. te black 
Po.'=: live 
To.- : li ve 



viSil 



Soluble pi,^::o:i: : 



jrovn 
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Nutrient starch agar 

Vegetative grovth: Tan 

Aerial mycelium: Sparse, grayish vhite 

Soluble pigment: Light brovn 
Hydrolysis of starch: Good 

Potato plug 

Vegetative grovth: Tan 

Aerial mycelium: Brovn nixed vith greyish vhite 

Soluble pigment: Grayish brovn 

Loeffler's Blood scrum 

Vegetative grovth: Grayish tan 
Aerial inyceliur.: None 

Soluble pigment: Some brovnir.j of r.ediu-T. 

Liquefaction: None 
Nutrient tyrosine agar: 

Vegetative grovth: Reverse - dark brevn to black 
Aerial mycelium: Sparse, grayish 

Soluble pigment: Dark brovn 
Decomposition of tyrosine: None 
Carbon utilization 

PritLhara-Gottlicb basal medium -» 1£ carbon source; 

+ = grovth; no grovth as compared to negative 

control (no carbon source). 

Glucose + 

Arabinose + 

Cellulose - 

lYuctosc + 

Inositol + 

Lactose + 

Maltose + 

Mannitol + 

Mannosc + 

Ilaffinose + 

Rhninnosc + 

Sucrose + 

Xyloce ♦ 

1882 

1880 
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Nutrient gclntin agar 

Vegetative growth: Tan 

Aerial mycelium: Sparse, grayish vhitc 
Soluble pigment: Light brown 
Li q-..c faction of gelatin: Good 
Gelatin stabs 

Vegetative grovth: Brovn ring 
Aerial nycclium: None 
Soluble pigment: Greenish brovn 
Li ru. faction of gelatin: Complete 
Skin milk a~r.r 

Vegetative grovth: Dark brovn 
Aerial nyceliun: None 
Soluble- pigment: Dark brovn 

Ih'drolysis of casein: Good 
Litems milk 

Vegetative grovth: Dark brovn grovth ring 
Aerial mycelium: None 
Color: Dark brovn 

Coagulation and/or peptonization: Complete 

peptonization; becoming alkaline 

(pD 8.1). 

Skiia milk 

Vegetative grovth: Dark brovn grovth ring 
Aerial mycelium: None 
Soluble pigment: Dark brovn 
Coagulation and/or peptonization: Complete 

peptonization; becoming alkaline 

(pll 8.0). 

Temperature range: (Yeast extract-dextrose + salts agar) 
2c 'C - Good vegetative growth and aerial nycelia 
J7»C - Good vegetative grovth and aerial nycelia 
50 e C - No growth 

Oxygen requirement: (Stab culture in yeast extroct- 

doxtrosc + saltc ugar) 

Aerobic 

t.ei 1,88 
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All readings taken after three weeks at 28 °C unless noted other- 
vise, pll of all media approximately neutral (6.8 - 7.2) 
Color number designations (*) taken from Color Harmony Manual, 
1958, 'jth Edition Container Corporation of America, Chicago, 
Illinois. 

A careful comparison of the foregoing data vith published 
descriptions including Bergcy's Manual of Determinative Bacteriology 
(Eighth Edition) of knovn microorganisms reveals significant 
differences that indicate that the microorganism should be classi- 
fied as a nev species. On this basis, it vas designed Strentorovccs 
avcrmitiris . 

Other organisms can also be used to produce C-O76, e.g. 
mutants obtained by mutating agents such as X-ray irradiation, 
ultraviolet irradiation or nitrogen mustards. 

A culture of one such organism vas isolated after 
irradiating S. avermitilis vith ultraviolet light. A lyophilized 
tube and a frozen vial of this culture have been deposited in the 
permanent culture collection of the American Type Culture Collection, 
and they have been assigned the accession numbers 31272 and 31271 
respectively. Slightly higher fermentation yields of C-076 have 
been obtained using this frozen stock as inoculum. 
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CLAIMS 

1. A compound having the formula: 




OR- 



where the broken line indicates a single or a double 
bond; 

5 R^ is hydrogen or halogen; 

R2 i s hydrogen, methyl or loweralkanoyl ; 
R^ is n-propyl or set- butyl; and 
R^ is present only when the broken line 
indicates a single bond and represents hydrogen, hydroxy 
10 loweralkanoyloxy , loweralkylthio , loweralkylsulf inyl , 
loweralkylsulfonyl or loweralkoxy. 
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2. The compound of Claim 1 wherein R 3 is n- 

propyl. 

3. The compound of Claim 1 wherein R^ is 

sec- butyl. 

4. The compound of Claim 3 wherein R is 

hydrogen. 

5. The compound of Claim 3 wherein R is 

chlorine. 

6. The compound of Claim 3 wherein the broken 
line indicates a single bond and R 4 is hydrogen. 

7. The compound of Claim 3 wherein R 2 is a 
loweralkanoy 1 . 

8. The compound of Claim 3 wherein R 4 is 
loweralkanoyloxy . 
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9. A process r or the preparation of a compound having 
the formula : 




■where the broken line indicates a single or a double bond; 
is hydrogen or halogen; 
Eg is hydrogen, methyl or loveralkanoyl ; 
R^ is n-propyl or src- butyl ; and 

R^ is present only vhen the broken line indicates a 
single bond and represents hydrogen, hydroxy, lovcralkanoyloxy, 
loveralkylthio, loveralkylsulf inyl, loveralkylsulf onj'l or 
loveralkoxy; 

which conpriscs treating a conrpound of the above 
structural forum la in v.hicL i'.^ is iiyuro^' and the other variables 
are as defined above vith a benzenesul 1'onyl halide in the presence 
of a base to prepare the corresponding compound in which is a 
halogen and the other variables are as defined above, and 
optionally treating the conpound in vhich R^ is halogen vith a 
trinllryltinhydride in the presence of a free radical initiator 
to prepare the conpound in vhich llj is hydrogen and the other 
variables are as defined above. 
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